Vegard's law has been used extensively in mineralogy, metallurgy and materials science for the past six decades. According to the law, unit cell parameters The law should be reclassified as an approximation valid for specific conditions. The approximation is valid for ideal solutions when the lattice parameters of the pure components differ by less than 5 %. For solid solutions with positive deviations from ideality, there will always be positive deviations from Vegard's law. For solid solutions with moderately negative deviations from ideality, positive deviation from linearity of lattice parameters caused by size mismatch can be compensated for by the attractive interaction between the components, resulting in compliance with Vegard's law.
Introduction
As part of a critical review of fundamental concepts in geochemistry, metallurgy and materials science and systematic revision of the undergraduate curriculum, the significance of Vegard's law [1−3] is examined. The law [4−5] states that the crystallographic parameters of a continuous substitutional solid solution vary linearly with concentration at constant temperature when the nature of the bonding is similar in the constituent phases. It is understood in context that the substituting atoms are statistically distributed. The lattice parameter is controlled by the relative size of the atoms or species exchanged. The law is claimed to be valid for ionic salts and compounds. This law has been used widely for density calculations for solid solutions and to estimate composition of solid solutions from diffraction data [6] . The simplest mathematical expression for Vegard's law for a binary solid solution A-B is: 
Thermodynamic ideal solutions
The simplest method to test the fundamental nature of Vegard's law is to It has been suggested in the literature that deviations from Vegard's law can be represented by a quadratic expression [7] : 
Although for the cases considered here values of both δ ' and δ " have the same sign, in principle they can have different sign resulting in different type of deviation from
Vegard's law in the two terminal regions of the solid solution. Such cases will be discussed further with reference to non-ideal solutions. Accuracy of lattice parameter determination rarely warrants an expression of higher order than cubic for representation of data.
Non-ideal solutions
When the solid solution exhibits deviations from ideality (i.e. non-linear variation of molar or cell volume with composition), additional contributions come into play, which may either diminish or accentuate the deviation from Vegard's law. Consider case (5) with 20 % difference in lattice parameters of components A and B and let the solution be non-ideal with cell volume given by:
Negative deviation from ideality, ΔV
The parameter Ω is a regular solution type constant for the system characterizing Vegard's law is given by:
In some systems with a miscibility gap it is difficult to determine experimentally the variation of lattice parameter with composition across the full range at room temperature. Vegard's law is often invoked to determine the binodal (phase boundary) composition from XRD data. Since systems exhibiting a miscibility gap are usually associated with positive deviations from ideality from thermodynamic point of view, they are expected to show significant positive deviation from Vegard's law. Hence the estimate of phase boundary composition from XRD data using
Vegard's law is likely to be inaccurate.
Equation (4) with regular solution type expression for ΔV cell can give either positive or negative deviations from Vegard's law. When both positive and negative deviations occur simultaneously in the same system, producing S-shaped variation of lattice parameter with composition, Eq. (4) must be replaced by;
When Ω ' and Ω " have different signs, cell volume and consequently the lattice parameter will exhibit different types of deviation from linearity near the two terminal compositions. This is illustrated in 
Conclusions
Lack 
